We present a new analysis of the deepest pure-ultraviolet (UV) observations with the highest angular resolution ever performed. A set of 12 exposures with the Hubble Space Telescope (HST) WFPC2 and F160BW filter obtained in parallel observing mode, which cover ∼12 arcmin 2 in the Large Magellanic Cloud (LMC), north of the bar and in the 'general field' region of the LMC, contain stars with far-UV monochromatic magnitudes as faint as 22 mag. The 198 detected UV sources represent an accumulated exposure of 2 × 10 4 s and reveal stars as faint as m UV 20 mag. We combine these observations with deep UBVI chargecoupled device (CCD) imaging of the same region reaching as faint as V 26 mag, and reselect probable optical counterparts for the UV sources. After a two-stage search-and-analysis process, we detect robust counterparts for 129 stars. These are mostly upper main-sequence stars, from early B to early A spectral classes, with several F stars. We point out the lack of blue supergiants, which could have been easily detected in our survey. We measure a foreground extinction E(B − V ) 0.08 mag by Galactic dust and a surface density of star formation rate twice the average Galactic value. These observations indicate that relatively recent star formation took place even off the bar of the LMC.
I N T RO D U C T I O N
The Large Magellanic Cloud (LMC) is the galaxy nearest to the Milky Way (with the exception of the merging dwarf galaxy in Sagittarius), one in which individual stars can be distinguished and studied fairly easily at the high angular resolution offered by the Hubble Space Telescope (HST). The LMC is different from the Milky Way (MW) in that it shows more intense star formation (SF), at least when compared with the MW region within ∼2 kpc of the Sun, where the interstellar extinction is reasonably small and individual stars can be easily studied in the visible part of the spectrum.
The difference in SF, coupled with the much smaller size of the LMC compared with the MW, implies that this is a dwarf irregular or a tidally truncated small spiral in which the SF processes are probably different from those in the MW. Feitzinger et al. (1987) argued that the LMC is a good example of a galaxy in which the SF proceeds primarily via the stochastic self-propagating SF mechanism (SSPSF, Gerola & Seiden 1978) , whereas the conventional view for large spirals such as the MW (e.g. Kaufman 1979 ) is that the SF E-mail: nan@wise.tau.ac.il is driven mainly by spiral density waves. Harris & Zaritsky (1999) showed that SSPSF is quantitatively consistent with the measured angular correlation of stars in the LMC. The different SF mechanisms, together with the possibility of studying individual stars, explain the popularity of the LMC as a target of SF-related studies (e.g. Geha et al. 1998; Battinelli & Demers 1998) .
The population of LMC field stars represents the outcome of unspectacular star formation processes and, by inference, of star formation in dwarf irregular galaxies in general. By understanding the 'quiet' mode of star formation, that which is not generated in a starburst, we may better understand the origin of the ultraviolet (UV) radiation in the Universe. For instance, only ∼20 per cent of the UV light at 2200 Å in starburst galaxies is produced by cluster stars (Meurer et al. 1995) , while most of the light originates from a general population of UV-emitting stars. This diffuse UV emission might be due to objects ejected from regions of active SF. Studies of the field star population of the LMC with HST in optical and near-infrared bands were reported by, for example, Elson, Gilmore & Santiago (1997) and Geha et al. (1998) ; these were rather insensitive to the presence of massive/hot stars. The stellar populations of the LMC were reviewed by Feast (1999) , who did not find strong evidence for a starburst triggered by a Large Magellanic Cloud-Small Magellanic Cloud-Milky Way interaction. He argued that the SF increase in the LMC was caused by the collapse of the system to a plane about 4 Gyr ago. Finally, a survey of the brightest stars in ∼20 per cent of the LMC using UBVR charge-coupled device (CCD) imaging was presented by Massey (2002) .
Hot stars are best studied in the UV because of the favourable contrast between them and the general stellar population. Most LMC imaging in the UV has been done with very wide-field cameras and with low angular resolution, of order 3-5 arcmin. Despite the low resolution, which allows only the mapping of the general UV emission pattern, these observations generated quantitative measures of the emission from unresolved sources and diffuse nebulosity in the LMC. In particular, Page & Carruthers (1981) measured the total UV emission from the LMC to be 3.4 × 10 −7 erg s −1 cm −2 Å −1 sr −1
at 1400 Å and 3.8 × 10 −7 erg s −1 cm −2 Å −1 sr −1 at 1300 Å. The 30 Doradus and SN 1987A regions were observed with higher angular resolution, full width at half-maximum FWHM = 3.4 arcsec, by the Ultraviolet Imaging Telescope (UIT) and the results were published by Cheng et al. (1992) . The latter observation targeted a region of the LMC very close to that studied here. Similar UIT observations in the LMC, of the associations LH 52 and LH 53, and the supernova remnant SNR N49, were reported by Hill et al. (1995) . The field population of UV stars in the LMC was studied by Hill et al. (1994) , who found a lower SF rate there than in the stellar associations, as well as a SF less biased towards high-mass objects. Finally, all the UV sources in the direction of the LMC observed by UIT were collected in a catalogue by Parker et al. (1998) . The results from the observations collected during the two UIT flights constitute the deepest catalogue of UV objects in the LMC published to date.
A number of papers analyse HST data collected with the WFPC2 UV filter set. Most of these filters have significant red leaks and the accuracy of the photometry cannot always be fully estimated. For this reason, the HST F160BW filter is preferred when investigation of the UV emission is required. This 'Wood's filter' separates a pure UV band with an effective wavelength λ e = 1491 Å and bandpass 446 Å (Holtzman et al. 1995, table 8: H95b) . The F160BW filter has a very low throughput (approximately one order of magnitude below those of other UV filters from the WFPC2 complement); however, its bandpass has no red leak, unlike other WFPC2 filters. It also vignettes ∼1/8 of the field imaged through each wide-field (WF) CCD (the PC chip is not vignetted by this filter). More details about the F160BW filter can be found in Burrows (1994) .
In order to realize fully the UV imaging potential of the WFPC2 + F160BW combination, a programme of parallel imaging was implemented by Space Telescope Science Institute (STScI) staff. Archived observations obtained in this programme are used here to study the field population of UV stars in the LMC. The HST observed objects in the N132D region of the LMC with the Faint Object Spectrograph from 1995 August 23 to 26, collecting data for proposal 5607. During these very long pointings, the WFPC2 observed in parallel with the F160BW filter. These observations are ideal to study the population of hot stars in the crowded environment of the LMC. During the LMC session, the WFPC2 acquired 12 images with the F160BW filter with exposure times of 2300 to 4900 s. The results of a first analysis were described by Brosch et al. (1999, Paper I) .
The region observed by HST is centred on (J2000) 5 h 25 m , −69
• 30 (l = 280.
• 1, b = −32.
• 9); the foreground extinction in this direction is E(B − V ) 0.1 (e.g. Bessel 1991 ). The area is located near the south-east end of the LMC bar, not on the bar itself, but rather on its northern edge, ∼0.
• 7 off its major axis, and ∼1.
• 3 off the LMC's kinematic centre. Other star formation and activity indicators in this LMC region, gleaned from the literature, were discussed in Paper I. The region is typical of the 'field' stellar population of the LMC, devoid of prominent stellar associations or clusters, H II regions, or of known supernova remnants. Paper I reported the detection of 198 UV sources based on sets of combined frames. The detection of a source is more robust whenever it appears on more than one set of frames, but, at locations for which there is only one combined frame, cosmic ray hits may not be fully eliminated and could be considered as UV sources. They identified optical counterparts for about one-third of the objects, using optical information derived from the Royal Observatory Edinburgh/Naval Research Laboratory photometric catalogue (Wallin et al. 1994) . The FUV objects reach as faint as m UV = 22, but the magnitude distribution shows that this mini-survey is complete only to m UV = 18.5.
We use here monochromatic magnitudes defined as m UV = −2.5 log f λ − 21.1, where f λ is the monochromatic flux measured in erg s −1 cm −2 Å −1 . This differs from the AB monochromatic magnitude used, for example, for GALEX observations, defined as AB = −2.5 log f λ − 5 log λ − 2.40, so that for λ ∼ 1491 Å, representative of F160BW observations, m UV = AB − 2.83 and the completion limit of our observations, m UV = 18.5, corresponds to AB = 21.33. Given the distance modulus to the LMC, ∼18.6 mag (Gratton et al. 1997; Feast & Catchple 1997; van Leeuwen et al. 1997) , the FUV objects correspond to stars with M UV 3.4, but the sample with optical counterparts studied in Paper I is relatively small and is limited to the brighter objects. Note also that the calibration of the 'red clump' by Udalski (2000) , using stars with good parallax measurements and photometry of LMC giants from the OGLE II project, implies a distance modulus for the LMC of 18.24 ± 0.08. Alves (2004) found an average distance modulus for the entire LMC of 18.5 ± 0.02 based on 14 measurements. We shall use this value in our interpretation of the FUV data. The HST field is shown in Fig. 1 , overlaid on an optical image of the entire LMC produced by the OGLE project.
1 The purpose of this paper is to extend the search to fainter counterparts of the HST FUV sources by using deeper ground-based observations than were used in Paper I, in order to enlarge the body of data dealing with UV-observed stars in other galaxies.
O B S E RVAT I O N S
New optical observations of a small fraction of the LMC, including the area studied with the HST, were performed by MS using the CTIO 4-m Victor Blanco Telescope with the Mosaic II CCD imager. The camera consists of an array of eight SITe 2 K × 4 K CCDs operating at the prime focus of the telescope. In this configuration, each CCD pixel subtends 0.27 arcsec and the sky area imaged by the array extends over 36.8 × 36.8 arcmin 2 . The array of CCDs has small gaps between the chips that are always less than 30 arcsec (no dithering was done to fill these gaps). At the distance of the LMC, the total area imaged at CTIO covers 2.83 × 10 5 pc 2 and each pixel subtends 4.2 × 10 −3 pc 2 . For this programme, images were obtained in the UBV and I bands. The R band was specifically excluded to avoid possible confusion from very small H II regions. The CCD images were debiased and flat-fielded, then a master frame for each CCD was produced by combining all the images (all filters). This master frame was used to identify all sources in the field using DAOPHOT. This source list was then used together with the program ALLFRAME to yield the instrumental magnitudes for all the sources on each image and filter. The transformations into Johnson-Cousins magnitudes were done using the standard sequence in M67 (Montgomery, Marschall & Janes 1993) and are accurate to 0.05 mag in B, V and I and to ∼0.1 mag in U. The final catalogue contains more than 830 000 stars with absolute positions accurate to about 1 arcsec, using the HST Guide Star Catalog II frame of reference, and with magnitudes in the four bands. Note that the area surveyed here is not part of the preliminary release of photometry from the Magellanic Clouds survey (Zaritsky, Harris & Thompson 1997) , but is very similar in choice of filters and depth of sampling. Fig. 2 shows histograms of the magnitude and colour distributions in all four bands for all ∼830 000 stars. The magnitudes peak at U = 20.8, B = 20.8, V = 20.5 and I = 19.8 mag, indicating that the photometry is complete to ∼20-20.5 mag. The histograms in Fig. 2 are shown here only to demonstrate the depth of the optical photometry. We will not discuss here the general photometric properties of the ∼830 000 stars observed at CTIO; this will be the subject of a subsequent paper. We intend to discuss only the optical counterparts of the FUV sources. However, we point out that the two-peaked histograms shown by the stars in these images are intriguing. Specifically, the histograms show a broad peak, which contains the largest number of stars in all bands at the magnitudes listed above. This peak is called here 'peak A'. In addition, the histograms show a second peak (peak B) clearly visible in the B, V and I histograms and probably blended with peak A in the U-band histogram. The location of this secondary peak is at B = 19.8, V = 19.0 and I = 17.9 mag. The secondary peak points towards the existence of a second stellar component, in addition to that represented by peak A. Harris & Zaritsky (1999) to verify that the main sequence, the red clump and other features of the general stellar population are located in the same positions in the CMD. Further discussions of the general stellar population in the LMC region sampled by the CTIO observations, including some of the finer details shown by the colour-magnitude diagrams, are relegated to a subsequent paper.
C O R R E L AT I O N S W I T H H S T F U V DATA
We searched for a counterpart for each FUV object in the list of detections from the optical CCD images. The HST field lies just at the border of four CCD frames, and only these frames were searched. Optically measured stars, the coordinates of which lie within a search radius from those of the FUV list stars, were defined as candidate counterparts. As a test, the procedure was repeated several times using search radii of 0.6, 0.8, 1 and 2 arcsec. As expected, the number of candidate counterparts increased with increasing search radius, where for a 2 arcsec radius there were more counterparts than FUV objects in the list. This is due to the high density of this field, where stars randomly distributed around the FUV coordinates fall within the search radius. The distribution of projected distances of the candidate optical counterparts' coordinates from the FUV sources' coordinates peaks at ∼0.4 arcsec, with an underlying background of random coincidences that increases with radius. This can be seen in Fig. 4 , where, in addition to the real coordinate-separation distribution, we show the distribution of 'counterparts' that were found on a randomized coordinate template with the same object density, which was constructed as a check. This demonstrates the distribution of real counterparts over the background of random coincidences.
The colour-magnitude diagram of V versus B − V in Fig. 5 shows the optical sample together with the counterparts found both within 2 arcsec (427 objects, plotted as dots) and 0.6 arcsec (97 objects, plotted as crosses), overlaid with typical colours of solar-metallicity MS stars, giants and supergiants. As mentioned above, this overlaying was done assuming a distance modulus of 18.5 mag for the LMC.
First, it can be seen that there are no Galactic foreground stars in the sample, because these would have been considerably brighter in V than the rest of the stars in the figure given the plotted colours. Actually, such stars should lie above the range of the vertical axis of Fig. 5 , but there are no such objects in the counterpart list. This is consistent with the Bahcall-Soneira galaxy model as modified for the UV (Brosch 1991) , which predicts very few Galactic stars (∼1) in the small field of view of the HST image.
It is evident that counterparts closer than 0.6 arcsec from FUV targets are mostly on the blue tip of the main sequence, while many possible 'counterparts' within 2 arcsec are probably not real matches. As will be shown below (Section 4.2), we can rule out the presence of LMC mixed binaries consisting of a red giant and a hot white dwarf. However, some counterparts with distances larger than 0.6 arcsec seem real, as they are in the vicinity of the 0.6 arcsec counterparts in the figure. In order to improve our counterpart assignment, we used the UV prediction routine based on the papers by Brosch (1991) and Shemi et al. (1994) . This uses the optical colours and magnitudes of stars to predict their UV colours. We noted that the 0.6 arcsec counterparts lie mostly above the line of objects with predicted FUV magnitude of 19.2 (M pred FUV , see Fig. 5 ). This is a very significant characteristic of the counterparts. Based on this feature, we applied a cut-off at M pred FUV = 19.2 to the 2 arcsec counterpart list. The distance distribution of the resultant sample is much less affected by chance coincidences. We further removed from the sample stars with a distance greater than 1.3 arcsec from the original coordinates, and stars with unrealistic photometric data (B − V −0.4, which would represent objects that are infinitely hot) or with missing data in some of the bands. Five stars in the resultant sample were each found to have two counterparts in the optical image. RA (degrees on the plane of the sky) relative to 5:25:00.
DEC.
deviations optical -FUV (autoscaled) Figure 6 . Deviations of the counterparts' coordinates from the coordinates of their FUV sources, as projected on the RA-Dec. plane. The arrows are highly magnified for clarity, but the directions and relative sizes of the arrows are correct. The longest arrow corresponds to 1.3 arcsec on the sky.
The more suitable counterparts among the two were selected by relying on the prediction routine mentioned above, and the objects with brighter M pred FUV were adopted. This resulted in a sample of 129 stars.
We checked the stars' counterparts using the direction, and not just the difference, between their celestial coordinates and the original FUV coordinates. This is shown in Fig. 6 , where the deviations are plotted as vectors on the plane of the sky. The fact that the arrows in the figure are not randomly distributed, calls for another iteration of the plate solution fitting. This fitting was based on the sample of 129 objects with counterparts. The resultant match had an rms residual of 0.15 arcsec in each direction. This better fit is due to the field of view we are fitting, which is considerably smaller than the CTIO CCD MOSAIC field of view. The corresponding transformation was applied to the original FUV list and the counterpart search was repeated. This time 147 counterparts were found within 0.5 arcsec from the original coordinates. After removal of redundant sources, as explained above, 140 counterparts were left. The distribution of the distances of the FUV coordinates from the optical coordinates is shown in Fig. 7 , where it can be seen that the histogram peaks at ∼0.1 arcsec, a much better result than before.
The FUV field of view lies on a gap between two optical CCDs, which explains why 14 of the FUV stars have no optical counterpart. We therefore removed these 14 stars within this gap from the list of stars with no counterparts. A special case was star 57, which is not in the gap but is very close to it and had no counterpart. This star was found to have a counterpart 0.62 arcsec away from the FUV coordinates. We decided to include this star in the counterparts sample since it is relatively bright (FUV magnitude of 16.83), and the optical parameters of its counterpart match very well its FUV magnitude.
The major question at this stage is: What are the missing counterpartsn? The optical image is much deeper than the FUV one and is likely to include every object seen in the FUV image. The only exception would be very faint (M V > 7.4) and very blue (FUV − V < −4) objects. Such stars (e.g. very hot pre-white dwarf candidates) would be missed by the identification procedure adopted here.
Out of the 184 stars in the FUV sample, excluding those in the CCD gap, 100 were observed only once with the HST (were detected on a single frame), while 84 were detected more than once. The objects detected on only one HST frame are usually less luminous and the probability that they are 'false alarms' is rather significant. Out of the 100 once-observed objects, 39 did not have an optical counterpart, while out of the 84 objects observed more than once only four were not detected in the optical data. These four objects have FUV magnitudes of 18.73-19.89, and two of them are a 'double star' numbered 38a and 38b. The reason for not detecting these stars in the optical image is not clear.
The 39 unmatched FUV sources observed once only have FUV magnitudes of 16-20, with the faint tail of the distribution coinciding with the four objects mentioned above. One may conclude, therefore, that these 39 objects are mostly 'false alarms' and are not real, with the possibility that a few of them (the faintest ones) could be real stars whose counterparts escaped optical detection. We could not tell without additional FUV observation which of them are real and which are not, but we estimate that not more than three or four could be real, based on the four unmatched objects observed more than once. A summary of the number of objects detected is shown in Table 1 . It is also possible that false alarms, caused by noise in the HST images, happen to have 'counterparts' in the optical data. These would be stars that are too faint to be detected in the FUV but coincide with noise peaks in the FUV frames. We shall explore this possibility at a later stage.
R E S U LT S

Optical data
The colour-magnitude diagram of the 141 objects for which counterparts were found is plotted in Fig. 8 together with models for main-sequence (MS) stars. These data are taken from the Padova evolutionary tracks (Girardi et al. 2000) that model stars with different metallicities, between ∼0.02 Z and ∼1.5 Z . Here 'isochrones' were drawn from the Padova data by selecting the parameters of single stars with different masses at roughly the same age. Since the age step differs for each of the model stars, this is not exactly the same for all the stars in a given 'isochrone', but rather has a scatter of ages of up to ∼15 per cent around the 'typical' value given here. The horizontal part seen ending some of the models arises from the fact that at a certain age the higher-mass stars have already entered the giant branch and are away from the MS. One of the factors that could produce a deviation of the points in 
and the U − B colour excess is readily obtained from E(B − V).
We have calculated Q and the resultant colour excesses for all the stars in our sample with (B − V ) 0. The distribution of E(B − V) is displayed in Fig. 9 .
The colour excess peaks near E(B − V ) = 0.08 with a reasonably narrow distribution. In particular, note that practically no zero or negative values of E(B − V) are estimated. A Gaussian fit to the data yields a peak at E(B − V ) = 0.071 with a FWHM of 0.063 mag, consistent with the Galactic extinction in the direction of the LMC. Bessel (1991) used polarization of foreground stars together with H I and Ca II measurement along the line of sight to obtain a value for the foreground extinction of E(B − V ) = 0.04-0.09. The narrow peak suggests that the extinction practically does not vary across the small field of view of the FUV image, supporting the view that the extinguishing agent is 'local', in the Milky Way, and not associated with the LMC stars.
The extinction calculation described above used standard Galactic dust parameters. However, one should not exclude the possibility that some of the dust obscuring the stars may also be in the LMC itself. If one uses LMC dust parameters, such as in Fitzpatrick (1985) , the result changes by no more than 10 per cent. This is following Fitzpatrick's ratio: Gordon et al. (2003) obtained a value of 0.77 for this relation in the LMC, which is closer to the Galactic value of 0.72. We will show below the values from Fitzpatrick (1985) to demonstrate the largest deviation possible from Galactic dust. Colour-colour plots of the sample stars are shown in Fig. 10 , together with 'isochrones' as described above. The influence of the typical extinction, E(B − V ) = 0.08, is marked by arrows. The arrows are split to show the two types of dust extinction -standard Galactic dust, and LMC type dust as described above. Similar arrows are shown also in Fig. 8 . There the extinction in V corresponding to E(B − V ) = 0.08 is based on the standard value of the total-toselective extinction parameter R = 3.1. This parameter may change significantly depending on the line of sight and is hard to model here. We therefore adopt its standard value in Fig. 8 .
Figs 8 and 10 imply that the optical colours of the FUV stars can be explained by the foreground reddening of a population of upper MS stars of ages up to a few 10 8 yr. 
Combination of FUV and optical information
We combined the FUV data with the optical parameters of the stars. Fig. 11 shows the FUV magnitudes as a function of B − V. For the theoretical values we used the F170W data of the Padova tracks, because model calculations with F160BW are not shown there. We assume that the difference between the F160BW and F170W magnitude of a star is smaller than 0.1 mag, since the two bandpasses are very close to each other. A larger difference could only exist for very red stars, which are very faint in the UV and are not detected here.
Figs 11 and 12 show UV colour-magnitude diagrams of the sample stars. They strengthen the conclusion that we are observing young, massive stars, not older than ∼0.5 Gyr, seen through moderate dust extinction.
There star. For this to be true, the red star would have to be a giant, since its optical colours should dominate, or at least significantly contribute to, the colours of the binary system. However, the faintest G5 giant would have an apparent V magnitude of 19.5 at the distance of the LMC, while the outliers seen here are fainter than this. This means that giant-normal FUV-bright star binaries cannot explain these data points, which are separated from the MS. Another option may be stars on a Harman-Seaton sequence (Harman & Seaton 1966) , which is a transient situation of a red giant turning into a white dwarf. While the luminosity of such objects barely fits that of the outliers (M v ∼ 3.5), their blue B − V colour contradicts the red colour seen here. These outliers cannot, therefore, be explained by Harman-Seaton sequence stars. Examination of the number of HST observations of the 12 extreme-colour data points in Fig. 12 reveals that 10 of these were detected only on a single HST frame and only two were detected twice. Based on the statistics presented in the previous section, we are led to the conclusion that these points are not likely to be real objects, but are probably noise peaks (perhaps cosmic rays that were not rejected by the processing algorithm) detected on the FUV frame with coincident 'counterparts' on the optical frame. The difference between the optical and FUV coordinates of these objects is also markedly different from the rest of the points -it is larger, with a concentration of values near the cut-off of 0.5 arcsec, and has a median of 0.37 arcsec. This is typical of false counterparts, as explained above. The other two outliers that were detected twice also have large coordinate deviations. In addition, they possess values of FUV − V of −3 and −4, which do not correspond to any realistic object colours. We therefore conclude that these objects are noise as well and are not real, although this means cosmic ray hits on both frames on the same celestial coordinate, which is not very probable. We thus removed these objects from the list of FUV stars with optical counterparts.
After this analysis, 129 stars are left -the same number as before recalculating the coordinates. However, the samples are not identical, as there are stars here that did not appear in the previous list and vice versa. The list of counterparts derived after the recalculation of coordinates is much more robust. The first 24 lines of the new sample of 129 stars with counterparts is given here in Table 2 . The full table (includes several files) can be accessed at http://www.blackwellpublishing.com/products/journals/ suppmat/MNR/MNR8690/mnr8690sm.htm and publicly from ftp://wise-ftp.tau.ac.il/pub/nan/LMC HST-list.tar.gz. Table 2 shows the original HST coordinates and also the optical CCD coordinates. The full (web) table also lists the corrected HST coordinates that were used for the more accurate counterpart search, together with other data.
Regarding the metallicity of the stars, it is hard to conclude what it is, since, according to the available data, older and lower-metallicity stars have similar colours to younger solar-metallicity stars. For instance, the line for 600 Myr of solar-metallicity stars lies outside the data range, implying that, if the observed stars are of solar metallicity, they cannot be as old as 600 Myr.
According to Fig. 11 , some of the stars seem to be horizontalbranch stars with colours redder than the MS. However, Figs 12(a) and (b) have only two stars deviating in this direction. The direction of the arrows of extinction in the figures shows that the red colours of these points may be due to dust extinction higher than the typical E(B − V ) = 0.08 value adopted above. This extinction would move the data points along the MS line in Fig. 12 , keeping them close to the locus of the MS. Based on this assumption, one may conclude that most of the stars deviating from the MS in Figs 8 and 11 are those which are obscured the most. These stars are not confined in any specific region in the LMC, rejecting the possibility of a localized dust cloud.
Properties of the FUV population
The HST sample is located at the edge of the LMC bar, away from known star clusters. One may expect, therefore, not the signature of a coeval population, but rather a variety of ages. This is the reason we require stars of several ages to match all the points in the figures shown previously. The FUV observation traces the high end of the initial mass function (IMF) of the field stars, since we detect stars with absolute FUV magnitudes as faint as ∼0. This would roughly correspond to a V-band absolute magnitude limit of the same value for main-sequence stars.
The LMC shows a large population variation among different regions of the galaxy. Some regions lack young stars completely, while others are dominated by ∼200 Myr stars (e.g. Westerlund, Linde & Lyngå 1995) . Our sample closely resembles the NGC 1787 field star sample discussed there. In order to compare the HST field better with other fields, one should consider the full, deeper optical sample of the stars. This comparison is also needed to obtain information about older stellar populations in the region. We defer this compilation and comparison to a subsequent paper. The presence of massive young stars indicates ongoing or very recent star formation in the region. The FUV data trace the stars born up to ∼500 Myr ago, and it is clear that many were born in the last ∼50 Myr. Fig. 12 suggests that the sample stars are better fitted by solar-metallicity models than by low-metallicity ones. However, this does not rule out the scenario of low metallicity that is usually believed to characterize the LMC.
The FUV and V luminosity functions are shown in Fig. 13 . The optical luminosity function of this field (for this magnitude range) would also include red giants, as was shown in Fig. 5 . The red giant branch of the LMC, as appears in this figure, is about two magnitudes brighter than the locus of solar-metallicity red giants. This is due to the low metallicity of LMC stars. The optical luminosity function seen here is typical of OB associations in the LMC, such as LH13 and LH105 (DeGioia-Eastwood, Meyers & Jones 1993) , although the latter see there stars as luminous as M v ∼ −6, whereas here the brightest stars have only M v = − 4. This difference is not significant, however, because of the very small number of stars in this magnitude range. The small extinction in V we derived earlier also shifts the data closer to the results of DeGioia-Eastwood et al. (1993) .
D I S C U S S I O N
The preliminary analysis of the optical properties of the LMC field stars shows that significant deviations from solar-neighbourhood magnitudes and colours are visible only in the deep optical data (Figs 3 and 5). As mentioned above, the giant branch there is brighter than a solar-metallicity giant branch, and no supergiants are detected. There is a concentration of stars with M v ∼ 0.5 mag and B − V ∼ 0.7; those are probably low-metallicity stars on the core He-burning, horizontal-branch phase.
We could not detect the presence of binaries in the sample. Binary systems that consist of two very different stars would have colours that deviate from the locus of single stars. The stars that deviate from the MS towards a redder colour are explained here, however, by higher extinction by dust. Although the distribution of the extinction is narrow, differences within this distribution may scatter the stars' colours towards redder values. In addition, binaries cannot explain other data points that deviate towards bluer colours. We propose that these are artefacts and not real objects.
As for the FUV data, these trace the bright tip of the MS. We should have been able to see blue supergiants in the LMC (given our detection limit) but these were not found in this field. Also, our detection threshold does not enable the identification of young white dwarfs. The stars in this sample are essentially MS, of spectral type B2 to A2 with a luminosity function similar to that seen in young clusters. This confirms the finding of Smecker-Hane et al. (2002) that the LMC bar and its immediate surroundings have seen episodic star formation. The last event was fairly recent, producing B stars that are still on the main sequence today. The presence of oldergeneration stars (older than ∼500 Myr) could not be detected in the HST sample and we cannot distinguish between 'cluster' and 'field' populations. Westerlund et al. (1995) have shown that field stars tend to have similar properties to those in clusters located in their vicinity, and sometimes there are brighter and bluer stars in the field than in the cluster. Thus, even though there is no specific cluster in this field, the young stars show that vigorous star formation is, or was recently, taking place in this region. The number of massive stars can be translated to a star formation rate (SFR) surface density of ∼10 −8 M yr −1 pc −2 . For comparison, in the Galaxy this value is ∼2 × 10 −9 M yr −1 pc −2 . The HST field is reasonably homogeneous and does not show distinct remnant stellar aggregates. The region is ∼40 pc in diameter and the star formation appears to have taken place everywhere (based on the lack of concentration of the FUV-brighter stars). This is true at least for the youngest stars in the region, which have not had time to wander much in or out of it. Any localized star formation in the last ∼10 7 yr would show as a concentration of younger stars, unless these stars have a large dispersion of velocity. In addition, the spatial distribution of E(B − V) calculated for the blue stars in the sample does not show any pattern that would imply the presence of a localized dust cloud. The fact that we do not see stars more luminous than spectral type B2 may arise from several reasons. It may simply be due to the relatively small size of the region and the rareness of these objects (in standard IMFs). Alternatively, we may be seeing some O stars, but these are disguised as B stars by a large dust extinction. This extinction would be very localized around these new-born stars, without influencing the appearance of other stars in the sample (i.e. this would be circumstellar dust).
Based on the FUV data alone, we cannot deduce any specific parameters concerning the IMF in this field. It is consistent with either a low-metallicity or a solar-metallicity, solar-neighbourhood IMF. The scatter of points may be due to varying dust extinction, but one cannot rule out different metallicities. This is in agreement with other findings in the LMC, e.g. by Holtzman, Mould & Gallagher (1999) .
C O N C L U S I O N S
Star formation with different intensities is taking place at different locations in the LMC. The intercluster regions may have as many young stars as the clusters themselves. This is apparent in our sample of FUV stars seen in a small field of ∼3 arcmin in diameter near the edge of the LMC bar, between the centre of the bar and 30 Dor.
No supergiants or any other non-MS objects are found. The full analysis of the optical sample (∼11 000 stars in the field of view of the FUV image and ∼830 000 stars in the entire optical sample) is expected to lead to a much more detailed view of the star formation history in a region of ∼0.4 deg 2 in the LMC.
